Multifunctional electrospun scaffolds were prepared from two PLA grades having slightly different D-lactide content (4.2 wt-% and 2.0 wt-%). Triclosan (TCS), ketoprofen (KTP) and p-coumaric acid (CUM) were selected as bactericide, antiinflammatory and antioxidant agents, respectively. Single, binary and ternary drugloaded microfibers having a unimodal diameter distribution could be prepared using a common chloroform:acetone:dimethylsulfoxide mixture and similar operational parameters (i.e. voltage, flow rate and tip-collector distance). FTIR spectra were sensitive to the low amount of drugs loaded and even showed slight differences in PLA conformation. DSC heating scans clearly demonstrated the ability of electrospinning to induce molecular orientation of PLA and also the nucleation effect of incorporated drugs to induce crystallization. Thus, crystallinity of binary drug-loaded scaffolds was significantly higher than observed for unloaded samples.
INTRODUCTION
The development of scaffolds that could mimic natural tissues is a basic point for tissue engineering and regenerative medicine applications. These scaffolds can be specifically prepared to display biological activities that induce regeneration of both tissues and organs and restore the function of diseased or traumatized tissues in the human body. 1 Scaffolds are defined as three-dimensional porous solid biomaterials which should offer a unique combination of inherent properties, such as to provide physical stability at the implanted injury site. Besides promoting tissue regeneration, scaffolds have other very important characteristics/functions: (i) ability to favor cell-biomaterial interactions (i.e. cell adhesion and extracellular matrix (ECM) deposition); (ii) enhancement of cell survival (proliferation and differentiation); (iii) comparability of biodegradation rate with required time for tissue regeneration, and (iv) ability to cause minimum inflammation or toxicity in-vivo resulting from toxic metabolic byproducts. 1 In addition, scaffolds can be used as carriers and/or delivery systems of drugs or biomolecules to palliate different stages during replacement and regeneration of tissue or to avoid rejection of implanted biomaterial.
Natural and synthetic polymers have been widely used as biomaterials for medical devices and tissue-engineering scaffolds. 2, 3 The most commonly used synthetic polymers in tissue engineering are polylactide (PLA), polyglicolide (PGA) and their copolymers (PLGA). 4 These materials provide synthetic scaffolds characterized by excellent mechanical properties, highly interconnected porous structure, ability to activate their surfaces to yield specific chemical properties, and geometry adapted to direct tissue regeneration. 5 Different techniques to prepare scaffolds are currently available, but electrospinning is probably one of the simplest processes to obtain porous matrices constituted by fibers in the micrometer and nanometer scales. Furthermore, since fibers can be easily loaded with drugs during their preparation, electrospinning provides the most promising results for tissue engineering, tissue regeneration and drug delivery applications. 6, 7 Specifically, electrospun scaffolds can be used for musculoskeletal tissue engineering including bone and cartilage, and also as control delivery systems for drugs, proteins and DNA. 8 Electrospinning has been widely applied to obtain scaffolds from natural polymers such as collagen, 9 gelatin, 10 chitosan, 11 HA, 12 and silk fibroin, 13 as well as synthetic polymers like polylactide, 14 polyurethane, 15 polycaprolactone, 16 poly(lactideco-glicolide), 17 polyvinilalcohol, 18 and poly(lactide-co-caprolactone). 5 Furthermore, electrospinning is a suitable technique for processing mixtures of polymers to get materials that combine the properties of the individual components. For example, combination of biodegradable and conducting/electroactive polymers is receiving nowadays great attention to give rise to advanced materials for local stimulation of tissues or the stimulation of either the proliferation and differentiation of cells. 19, 20 Several health problems have been associated with the use of biomaterials, for example infection related to the use of catheters 21 or prosthetic bones, among others. 22 Other problems concerning damaged tissue, such as inflammation produced by cell necrosis, must be considered, too. Inflammation and oxidative stress are two cellular processes in the tissue that must be treated to restart rapid recovery from tissue injury. In this sense, scaffolds should be designed to be used not only as appropriate platforms to support cell proliferation but also as active elements to mediate cell recovery through local tissue medication.
Great efforts have been focused to the development of antibacterial nanofibers through electrospinning. 23 Different systems have specifically been considered taking into account the substrate polymer (e.g., polylactide and polycaprolactone), the antibacterial agent (e.g., antibiotic, bactericide, silver and metal oxide nanoparticles and chitosan) and the selected method to incorporate the drug (e.g., incorporation of the agent in the electrospinning solution, coaxial electrospinning, conversion of a precursor to its active form by a post-treatment, previous encapsulation of the antibacterial agent and attachment of the active agent onto the fiber surface). Triclosan is probably one of the most employed bactericide agent as indicated in Table 1 .
[TABLE 1]
A problem concerning the use of biodegradable polymers (e.g., PLA) is that their degradation products often cause severe foreign body reaction and an inflammatory response. Different non-steroidal and anti-inflammatory drugs like ibuprofen or ketoprofen have long been used (Table 1) to improve performance of electrospun scaffolds. A clear advantage of electrospinning is the possibility to incorporate these poorly soluble drugs into the fibrous matrix system. In recent years, the stress oxidative has been identified as a cause of several human diseases, so the application of antioxidants as therapeutic agent has an increased interest for the medical treatment. The biological system has a proper balance between the formation and removal of the reactive oxygen species. Also, transplantation of organ and tissues has more success when stress oxidative is reduced by the administration of molecules with antioxidant activity. 24, 25 Although there are very few reports about of devices and scaffolds loaded with antioxidants, some of them merit attention, e.g. those concerning mats of electrospun cellulose acetate fibers containing asiaticoside or curcumin, 26 vitamin A acid or vitamin E, 27 as well as polyesters like polycaprolactone and polylactide loaded with curcumin, 28 and gallic acid, 29 respectively. Furthermore, polylactide (PLA) has also been loaded with vitamin B 6 and hydroxycinnamic acids (e.g., p-coumaric and caffeic acids). 30 Thus, new electrospun fibers matrices loaded with antioxidant molecules can reduce pro-oxidative damage in cells grown onto these materials ( Table 1) . The presence of a high amount of reactive oxygen species in an injured tissue generates a harmful environment, which could cause a rejection of the biomaterial. In conclusion, scaffolds functionalized with antioxidants can be used as platforms for tissue engineering. 30 Electrospinning is a simple and cost-effective technique that could be employed to get multifunctional scaffolds by the simultaneous load of appropriate agents. Incorporation of bactericide agents and growth factors is for example highly interesting to develop wound dressings able to treat infection and healing chronic wounds. 31 Despite this great potential, scarce works refer to preparation of multifunctional systems. In particular ternary systems based on bactericide, anti-inflammatory and antioxidant agents have not been considered up to now at the best of our knowledge.
TCS has a well demonstrated antimicrobial activity against both for Gram-negative and Gram-positive bacteria. Thus, TCS has been extensively used for topical applications, and its controlled release from biomaterials evaluated. 30, 34 CUM is an hydroxycinnamic acid with a recognized activity as scavenger for the prevention of the oxidative stress damage produced by free radicals. 35, 36 KTP is a non-steroidal anti-inflammatory drug (NSAID) used to control pain and inflammation in rheumatic diseases, being also effective as an anti-inflammatory agent in humans with flogistic diseases. 37, 38 
[FIGURE 1]
The goal of this work is the preparation of multiactive electrospun scaffolds that could represent an improved material for the regeneration and repair of a damaged tissue. Specifically avoid rejection, palliate possible bacterial activity and possible inflammation during the tissue regeneration. To this end, triclosan (TCS), p-coumaric acid (CUM) and ketoprofen (KTP) drugs (Figure 1 ) with antimicrobial, antioxidant, anti-inflammatory activities, respectively, will be loaded to two polylactide (PLA) grades having a slightly different stereoregularity and consequently thermal, degradation and mechanical properties. 32, 33 The scaffold morphology, physicochemical properties, drug release profiles, antimicrobial activity and biocompatibility of scaffolds are presented.
EXPERIMENTAL Materials
Two commercial PLA grades from Natureworks 
Release experiments
Controlled release experiments were performed with electrospun scaffolds cut into small square pieces (20 x 20 x 0.1 mm 3 ). These samples were weighed and placed into polypropylene tubes. A typical phosphate buffered saline (PBS) supplemented with 70 v/v-% of ethanol and PBS with 10 v/v-% of serum were used as a release media. In addition, PBS was also considered as a control. The first medium was selected since is economical, allows an easy detection of the delivered drug (e.g. by UV-Vis spectroscopy) and may favour the release of hydrophobic drugs due to the incorporation of ethanol that in addition can diffuse within the polymer bulk. In this way, differences between the studied systems (e.g. influence of crystallinity of PLA matrices or type of loaded drug) can be highlighted using this system. Moreover, ethanol-saline mixtures were previously employed to simulate the usual serum supplemented medium, being found a good agreement for low ethanol content (i.e. 5%-25%) and drugs only loaded in surface-coatings. 33 Drug release was carried out in 50 mL of the release medium at 25 ºC for 1 week. Drug concentration in both PBS-ethanol and PBS release media was evaluated by UV-Vis spectroscopy using a UV-3600 spectrophotometer (Shimadzu, Japan). Calibration curves were obtained by plotting the absorbance measured at the corresponding wavelengths against drug concentration. Specifically, measurements were performed at wavelengths of 257, 281 and 310 nm for KTP, TCS and CUM, respectively. Samples (1 mL) were drawn from the release medium at predetermined intervals and an equal volume of fresh medium was added to the release vessel. The amount of drug remaining in the scaffold was also determined by absorbance measurements. In this case, the sample was dissolved in chloroform and the drug subsequently extracted with ethanol.
All the drug release tests were carried out using three replicates to control release homogeneity, and the results obtained from the samples were averaged.
In the case of a serum supplemented release medium scaffolds were removed after the selected exposure time, extensively washed with water, dried and finale dissolved in chloroform. The amount of remaining drug was again determined by UV-Vis measurements at the corresponding wavelengths.
Antimicrobial test: assay of bacterial growth and adhesion
The antimicrobial effect of electrospun scaffolds loaded with CUM, TCS/CUM, KTP/CUM and TCS/KTP/CUM was evaluated using both Gram-negative (Escherichia All assays were performed in triplicate and the results averaged. ANOVA followed by Tukey test were conducted as statistical analyses at a confidence level of 95 % (p<0.05).
In-vitro biocompatibility assays: cell adhesion and proliferation
MDCK and VERO cells were cultured in Dulbecco's Modified Eagle Medium (DMEM) supplemented with 10% fetal bovine serum, 1% penicillin/streptomycin and 2 mM L-glutamine at 37ºC in a humidified atmosphere with 5% CO 2 and 95% air. The culture medium was changed every two days and, for sub-culture, cell monolayers were rinsed with phosphate buffered saline (PBS) and detached by incubation with trypsin-EDTA (0.25%) at 37ºC for 2-5 min. Cell concentration was determined by counting with a Neubauer chamber and employing 4% trypan-blue as dye vital. Detached cells with viability ≥ 95% were used for biocompatibility assays.
Square pieces (10 x 10 x 0.1 mm 3 ) of both unloaded and drug-loaded PLA electrospun microfibers were cut to perform biocompatibility assays. These pieces were placed into the wells of a multi-well culture plate and sterilized by UV-radiation in a laminar flux cabinet for 15 min. To fix the samples in the well, a small drop of silicone (Silbione ® MED ADH 4300 RTV, Bluestar Silicones France SAS, Lyon, France) was used as the adhesive. Samples were incubated in 1 mL of the culture medium under culture conditions for 30 min to equilibrate the material. Finally, the medium was aspired and the material was evaluated for cell adhesion and proliferation by exposing cells to direct contact with the material surface.
To assess cell adhesion, aliquots of 50-100 µL containing 5x10 4 cells were seeded in the wells containing the electrospun scaffolds. The plate was incubated in culture conditions for 30 min to allow cell attachment to the material surface. Then, 1 mL of the culture medium was added to each well and the plate was incubated for another 24 h. Finally, cell viability was determined by the MTT assay. Unloaded PLA scaffolds and samples loaded with 3 w/v-% of TCS were used as positive controls and negative controls, respectively.
Cell proliferation was evaluated by a similar procedure to the adhesion assay, but the aliquot of 50-100 µL contained only 2x10 4 cells and the cultures were maintained for 7 days to allow cell growth and adequate cell confluence in the well. The medium was renewed every two days. Finally, cell viability was determined by the MTT assay.
Each sample was evaluated using five replicates and the results were averaged and graphically represented. The statistical analysis was performed by one-way ANOVA to compare the means of all groups; Tukey test was then applied to determine a statistically significant difference between two studied groups. The tests were performed with a confidence level of 95% (p < 0.05).
RESULTS AND DISCUSSION

Morphology of PLA multifunctional electrospun scaffolds
The success of electrospinning process requires strict control of the operational parameters of each polymer (e.g., strength of the applied electrical field, tip-collector distance, flow rate) and solution properties (e.g., viscosity, surface-tension, dielectric constant, volatility, concentration). 64, 65 Selection of an appropriate solvent system probably becomes one of the most crucial points, especially when compounds of highly different characteristics (e.g. polylactides samples and the above selected drugs) must be electrospun. ). In addition, a relatively high polymer concentration is required to avoid formation of drops or beads 49 and obtain continuous fibers in a micrometer scale, which appears more appropriate for a sustained drug release. These factors focused us to select a chloroform:acetone:dimethylsulfoxide mixture with a 6:3:1 v/v/v ratio; specifically, the two first solvents were appropriate to obtain PLA electrospun microfibers, 34 whereas the third solvent was essential to allow dissolution of the three selected drugs (TCS, CUM and KTP).
With regard to operational parameters, the selection of the spinning voltage (15 kV) was essential to ensure the formation of continuous and regular fibers and a minimum amount of beads. The distance between the target and the syringe tip was kept close to 12.5 cm, and the flow rate was found to be drastically affected by the viscosity of the final solution. Thus, a flow rate of 10 mL/h was chosen except when the three drugs dissolved simultaneously. In this case, it was necessary to reduce the flow rate to 5 mL/h due to increased viscosity of the final solution. Figure 2 shows low magnification SEM images of electrospun fibers obtained under the selected conditions for the different PLA grades and loaded drugs (in particular, single, binary and ternary drug-loaded scaffolds with CUM as the common drug). Analysis of these images revealed that fibers always had a unimodal Gaussian diameter distribution ( Figure 3 ) with average diameters between 1.7 µm and 3.8 µm as summarized in Table   2 . The observed variations in the diameter size can be summarized as follows: a)
Microfibers prepared from the more stereoregular PLA 4032D sample always had smaller diameters than determined for PLA 2002D compared to fibers with a similar drug load; b) incorporation of CUM gave rise to a significant diameter increase (e.g. from 1.86 to 3.85 nm and from 1.66 to 2.14 nm for single drug-loaded PLA2002D and PLA 4032D samples, respectively), which seemed more significant when the more amorphous PLA grade was employed; c) binary drug-loaded samples showed a diameter decrease compared to single drug-loaded fibers, with the effect being less pronounce upon addition of TCS. Note, , in addition, that the percentage of loaded TCS was higher than that of KTP (i.e. 3 w/v-% as opposed to 1 w/v-%), and d) the diameter of ternary drug-loaded samples increased compared to unloaded samples, as above indicated, but the trend was not clear since flow rate conditions were changed. In summary, the presence of drugs modified the physicochemical characteristics of the dissolution (e.g. viscosity was seriously affected in ternary TCS/KTP/CUM loaded mixtures in such a way that the flow rate had to be modified) and influenced the morphology of electrospun samples significantly even when processed under the same set of operational parameters. The obtained results suplement those previously described in the single loaded systems given in Table 1 .
[FIGURE 2]
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[FIGURE 3]
Texture of microfibers was slightly different depending on the loaded drugs as shown in the high magnification SEM micrographs of Figure 4 . In general, microfibers had a porous structure as it is also commonly observed for unloaded PLA electrospun fibers. 49 The presence of longitudinal striations was also usual in most of the prepared samples (Fig. 4, see red arrows) . Surface became smoother when TCS was loaded since pores were less defined in the ternary drug loaded systems (Figures 4g and 4h ) and even difficult to detect in the binary drug-loaded fibers (Figure 4c and 4d) . CUM loaded samples were also characterized by the presence of embedded crystals (withe arrows), which highlighted the difficulty of p-coumaric molecules to mix with the PLA matrix.
Nevertheless, these crystals were hardly detected in the ternary drug-loaded systems although their fibers usually had the lowest diameter values. This may be an indication of improved mixing with PLA in the presence of the other two drugs (TCS and KTP).
[FIGURE 4] FTIR analysis of electrospun drug loaded samples
PLA is a semicrystalline polymer that exhibits polymorphism, with different crystalline arrangements dependent on the crystallization conditions having been described. 30, 35 Usually, the polymer crystallizes in a 10 7 helical conformation that gives rise to the so- 
[FIGURE 5]
FTIR spectra were sufficiently sensitive to detect the presence of drugs despite the small amount loaded. Basically, multiple peaks were observed in the 1670-1470 cm -1 range where bands associated with carbonyl groups and aromatic rings should appear. These rings were common for the three loaded drugs (Figure 1) , and consequently additional signals detected in the spectra of drug-loaded scaffolds were always quite similar (i.e. peaks inside the dashed ellipsoids drawn in Figure 5 ).
Thermal analysis of drug-loaded electrospun samples
The slight difference in the D-lactide content (i.e. 4.2 wt-% compared to 2.0 wt-%) affected thermal properties significantly, as depicted in Table 3 for the commercial pellet samples, which were expressly subjected to an annealing process to increase crystallinity. DSC heating traces of the corresponding electrospun scaffolds (Figures 6a   and 6b ) revealed again differences between the two PLA grades and also interesting consequences of the different processing methods. It should be pointed out that after electrospinning samples became practically amorphous but could be easily cold crystallized during a subsequent heating run, reaching typical crystallinity values of commercial annealed samples. A cold crystallization peak was hardly observed in the heating run of samples cooled from the melt state (i.e. not subjected to a specific annealing treatment), as also previously reported. 82, 83 Therefore, the capability of the electrospinning technique to render highly aligned and oriented molecules able to easily cold crystallize has been postulated by different authors. 34, 82 
[TABLE 3] [FIGURE 6]
DSC heating runs of drug-loaded samples are more complex, especially those of ternary drug-loaded systems (Figures 6c and 6d) . The main thermal characteristics deduced from the loaded scaffolds (summarized in Table 3 ) allow the following general remarks to be made:
a) The glass transition temperature decreases compared to that observed for the corresponding unloaded scaffolds, suggesting a plasticizing effect caused by the incorporation of the small drug molecules. In addition, the enthalpic relaxation peak tends to be supressed, in contrast with unloaded samples. Therefore, the compact arrangement characteristic of an equilibrium condition is less favored.
b) The melting peak temperature decreases dramatically compared to the value of unloaded scaffolds. Furthermore, this decrease is more and less significant for ternary and single drug-loaded scaffolds, respectively. In addition, multiple peaks could be observed for the more complex loaded systems. These features suggest that drugs can be partially incorporated into the crystalline structure and even lead to different degrees of perfection. It should be pointed out that the melting peaks could only be associated with the PLA polymer matrix because the melting temperatures of TCS and KTP were lower (55-57 ºC and 93-96 ºC, respectively), whereas p-coumaric acid melted at a clearly higher temperature (i.e. 208-217 ºC). c) Binary and ternary drug-loaded systems become highly crystalline after the electrospinning process. Note the reduced cold crystallization enthalpy and the high melting enthalpy (i.e. the relatively high H m -H c values). The degrees of crystallinity are clearly higher than determined from unloaded samples, suggesting a nucleating effect of incorporated drugs. This effect is more pronounced when the more regular PLA 4032D sample is used. 84 Logically, all studied samples showed a degree of crystallinity after cold crystallization slightly lower than determined for the commercial annealed samples. The temperature of the cold crystallization peak tends to diminish for drug-loaded samples, suggesting again a nucleating effect of drugs.
Drug release from binary and ternary drug-loaded PLA electrospun scaffolds
Drug release from electrospun fibers in a given medium is intimately related to their morphology and crystallinity and to possible intermolecular interactions between drugs and the polymer matrix. Therefore, a quantitative release study was performed considering both PLA 2002D and PLA 4032D matrices and single, binary and ternary drug-loaded systems. We selected a phosphate buffered saline (PBS) supplemented with ethanol to facilitate the delivery of highly hydrophobic molecules such as TCS, KTP and CUM and avoid the establishment of equilibrium conditions that typically limit their release when only PBS is employed. 33 Specifically, Figure 7 points out this problem for all loaded samples since the release percentage was always lower than 10%.
Logically, drug release was enhanced by increasing the EtOH ratio, being a fast delivery with a high release percentage (i.e. between 60% and 90%) found for the PBS: observed that a higher release percentage was attained from the less stereoregular PLA matrix (i.e. 80% compared to 60%), indicating that CUM was better retained in the presence of polymer crystalline domains. In any case, the release of CUM was very fast and reached values of 60-50% after only one hour of exposure to the medium.
[FIGURE 7]
Figures 7c-7h show the release profiles of TCS, KTP and CUM in PBS:EtOH 3:7 v/v medium from the binary and ternary drug-loaded systems. The following observations can be made: a) The release profiles for a given scaffold are similar for the three dugs independently of the PLA grade and the kind of system (binary or ternary); b) the maximum release percentage is always greater from PLA 2002D scaffolds than from the corresponding PLA 4032D scaffolds; c) release percentages increase slightly when more drugs are simultaneously loaded in PLA 4032D scaffolds (i.e. 60%, 60-70% and 80% for CUM in single, binary and ternary drug-loaded scaffolds, respectively), whereas percentages remain practically constant for PLA 2002D scaffolds. A slight synergic effect that increased the release seems to exist in complex systems and matrices that had higher encapsulation efficiency (e.g. PLA 4032D). This is interesting since it suggests that binary and ternary drug-loaded scaffolds have greater availability for their local action in the host tissue.
Release rates can be quantitatively compared considering postulated theoretical kinetic models in order to fit the experimental release profiles. Release generally occurs in two different steps, with the fast release initially observed (0-60%) being well-described by the Higuchi equation:
where k H is the Higuchi release constant, M t is the percentage of drug released at time t and M 0 is the drug equilibrium percentage (considered as the maximum drug percentage). 85, 86 This model wa basically conceived for planar systems, but was then extended to different geometrics and porous systems. Table 4 summarizes the values of k H determined for CUM from the loaded scaffolds.
The results show small differences in the release rate but no specific trend linked to the degree of crystallinity, fiber diameter and complexity of the system (single, binary or ternary) can be derived, probably due to the multiple factors with different impact on molecular diffusion that are involved.
[TABLE 4]
Antibacterial properties of single, binary and ternary CUM loaded electrospun scaffolds Bacterial growth curves for E. coli (Figures 8a and 8b ) and M. luteus (Figures 8c and   8d ) in the presence of unloaded and single, binary and ternary drug-loaded scaffolds of PLA 2002D and PLA 4032D were evaluated as an indication of the bactericide activity of loaded matrices.
[FIGURE 8]
Results clearly indicate that bacterial growth was inhibited for both binary and ternary TCS loaded scaffolds. This is a consequence of the well-known ability of TCS to block the active site of the enoyl-acyl carrier protein reductase enzyme, which is essential in the synthesis of fatty acids in bacteria. anti-inflammatory activity, respectively. MDCK and VERO cell lines were selected for their epithelial morphology and typical adherent growth which leads to formation of cell monolayers highly sensitive to cell damage due to their flake detachment from the culture plate.
[FIGURE 10]
Scaffolds loaded with 3 w/v-% of TCS were used as negative controls since this concentration was previously found to be cytotoxic for loaded PLA scaffolds. 34 Cell adhesion on these scaffolds decreased to 20-30% compared to unloaded PLA scaffolds (positive control) after 24 h of culture. Note that this significant difference (p<0.001) was independent of the PLA grade (Figures 10a and 10b ). It is highly interesting that incorporation of CUM reduced cell damage caused by TCS and favored cell viability.
Thus, cell adhesion on binary TCS/CUM loaded scaffolds was increased by ca. 30%
with respect to the negative control. Anti-inflammatory KTP had a similar, additive effect. In this way, cell adhesion on ternary TCS/KTP/CUM loaded scaffolds clearly increased and reached the same values as positive unloaded scaffolds and also as single drug-loaded PLA scaffolds (Figures 10a and 10b ).
Adhered cells kept their proliferative activity and ultimately were able to colonize the material, forming a monolayer tissue. Figures 10c and 10d show the quantification of cell growth, which was clearly related to the previous cell adhesion event. The cytotoxic effect of TCS can be reverted by the renewal of culture medium. Thus, cell viability increased, as demonstrated by values of 40% and 50% determined with respect to the unloaded scaffolds after 7 days of culture, which were higher that the above adhesion percentages. Nevertheless, viability was still significantly lower (p<0.01) than determined for the control. Again, positive effects on cell proliferation (p>0.95) were found for binary TCS/CUM loaded scaffolds compared to the negative TCS loaded control, resulting in an increase in cell viability up to 80%. This represents an increase close to 30% with respect to the viable cells measured in single TCS loaded scaffolds.
Cell proliferation in ternary TCS/KTP/CUM loaded scaffolds was similar to that of positive controls, as expected from the cell adhesion results, demonstrating that cell damage caused by TCS could be neutralized by the positive effect on cell viability caused by the incorporation of CUM and KTP. Finally, it should be indicated that no significant differences were observed between scaffolds prepared from the two PLA grades despite slight differences in drug release. Determined by considering an estimated melting enthalpy of 106 J/g for a 100% crystalline sample. 83, 84 Left and right values correspond to crystallinities deduced for the as electrospun material (i.e. considering ΔH m -ΔH c as the enthalpy associated to crystalline phase of the electrospun sample) and those attained after cold crystallization (i.e. considering ΔH m as the enthalpy associated to the final crystalline phase), respectively. 
CONCLUSIONS
